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Foreword 

A unique role that man plays in the United States 
space program began when Astronaut Edward H. White II 
left the protective environment of his Gemini IV 
spacecraft cabin and ventured into deep space. His ex- 
cursion — to perform a special set (rf procedures in a new 
and hostile envirorvnent — marked the start of the unique 
science of Extravehicular Activity ^A). 

Gemini missions proved EVA to be a viable technique 
for performing orbital missiCK? operations outside the 
spacecraft aew compartment. Then, as Gemini evolved 
into Apollo, and Apollo into Skylab. EVA mission objec- 
tives pushed the science and art of EVA to their limit. 
New, more sophisticated concepts and methods were 
perfected, extending man's capability to retain produc- 
tive scientific return from the space environment. And. of 
course. Skylab demonstrated the application of EVA tech- 
niques to unscheduled maintenance and repair o(>era- 
tions — salvaging the program and inspiring its partici- 
pants to new heights of accomplishment. Because of this 
past success and usefulness, EVA capability has been 
baselined into the Space Shuttle program. 

The National Aeronautics and Space Administration 
(NASA), in Its Shuttle Orbiter program, is currently prepar- 
ing to deliver to orbit payloads that may vary considerably 
in design and purpose. The payload may be a laooratory 
housing single biological cells or housing several scien- 
tist astronauts. It may be an entire astronomy observatory 
or a "small" component of a mammoth solar power sta- 
tion. EVA can provide sensible, reliable and cost-effec- 
tive servicing operations for these payloans because EVA 
gives the payload designer the options of orbital equip- 
ment maintenance, repair and replacement without the 
need to return the payload to Earth or. m the worst case, to 
abandon it as useless space junk. Having EVA capability 
can help maximize the scientific return of each mission. 

This brochure is meant to je a stimulus to the payload 
community by providing an insight into the opportunities 
of EVA sufficient to establish EVA as a primary design 
consideration. 







Of external to the Cargo Bay volume 
Further. EVA falls into three basic catagaies 


complete a missiwi collective 

• Unscheduled — EVA not planned, but required to 
achieve payload cperation success or advance overall 
mission accomplishments 

• Contingency — EVA required to effect the safe return 
of all crewmembers 


Each Ofbiter mission will provide the equipment and 
consumables required for three two- man EVA c^eralions, 
each lasting a maximum of 6 hours. Two of the EVAs will 
be available for payload operations and the third retained 
for Orbiter contingency EVA Additional EVAs may be ad- 
ded with the additional consumables and equipment 
weights allotted to the appropriate payload In providing 
this capability, the Shuttle program assumes all costs of 
the development and purchase of the Shuttle EVA 
systems provisions, EVA support equipnient and EVA 
training of crewmembers. The costs attributable to 
payloads for any supplemental EVA capability will be 
quite nominal compared to those assumed by NASA for 
baseline equipment development and crew operational 
training 


Flight Deck —• The Flight Deck is the upper cab»n comparf- 
ment. pressurized to sea level, it contains flight and payload 
systems controls, displays and monitoring devices as well as 
the Remote Manipulator System controls, displays and aft view- 
ing windows The aft windows enable ail but 3 meters (10 ft) of 
the Cargo Bay adjacent to the cabin bulkhead to be seen. 
allowing out-the-winctow viewing of EVA operations. 


Mid Deck — The Mid Deck is the lower cabin compartment, 
pressurized to sea level It contains the crew living quarters and 
stowage volumes for cabin or EVA support equipment The 
entrance to the Airlock and erit to toe Cargo Bay are disc lo- 
cated here. 





Airkjck pfovicles mearts of tmns 
mvtimrmnt ol tfm cabm ti tie ymMm mmfm- 
mmi of ■ ■ sp^ce- ■ . and . . . contai n$. . . tne . . . pressurization and 
depresMization systems necess^ eia:t a 
The Airlock is ref?wal>le add can fee instated in mm of ^wm 
diffeent Ofeifer lomiims, d^nd#n§ tpcn tie payload earned. 
Ifm feaselirmi Airlock location is inside Wm Mtd Deck compait^. 
men!, tllowin§ mmwmm use of Cargo Bay vdijme. Ho^eve. it 
may also be routed 1 &T and posiborwl m the Car^ Bay, still 
attached to. ..tie aft .cabl^'t .bylktwad. payload 

mission sich as Sc^K:^lab. tte Airlock may fee posi toned on Ic^ 
of a i^e$stfized..t^nel cfevice.^hich cwnects tie.cafem wiih 
tie pressunzed payloa.d The Airlork has tm D-shaped hatches 
and provides a slc^a^ volume for the crew Eitravehicular 
^'W>ility ilnit equipment when not tn use^ 

Carpo Bay — the.Cargo Bay is the tnpressuiixed mid part of 
tie fusela^ between the cabin aft bulkhead and the forw^d 
bulkhead of the emf^nnage- The ustole payload 

velope in the bay is 4,6 m Ct5 ft) in diameter by 18 J m (80 ft) 
m ler>glh. The Cargo Bay doors extend Ihe.tyll length of the. bay 
and are. jgjfit alor^ the centerline into tm hinc^ sectims. 
Ac^cijate Car^ Say lighting . Itxljres. . . will . . fee . pro^irfed for 
payload external illymmatic^, 

Hundrails and HamIhoWs — Handrails and handholds, 
portable and fixed, are piovided to facilitate zero-g crew move- 
ment withm the Orbiler Flight and Mid Decks, m the Aihock and 
arcxir^d the penphefy of the 

ExtrayeWbytar Mobility Unit ’— . The E.K!ravehicyiar 
Mobility Unit consists of a self-coniained (no umbilicals) bfe 
Stopod system and an anthropomorphic pressure garment with 
therri, 3 ^ and micfometeoroid proteetJOn ft provides a bmatt^mg 
environment at a pressure of 4 pounds per square inch absolute 
and incorporates provisions for internal liquid cooling, com- 
muncations equipment, special EVA helmet visor protection, 
crew comtoft devices and exiernat restfami ar^d tether mg fit- 
tings. The unit and associated Ufe^mbporting consymafelas pro- 
toi a S-hoyr nominal EVA w'^lh a subsequent recharge 
capability tor additional EVAs, 

Commynicatians The Orfeiter provides ultrahigh fre- 
quency duplex commumcBiiom from Flight Deck crewmem- 
bers to EVA crewmembers and between the latter. S-band and 
Ku-band channels will be used for "a^rdo-grojnd" communica- 
tions between all Orbiter crewmembers and the appropriate 



EVA 



To ensure maximum EVA capabilities, the following support er^ipment 
will be available for each Shuttle mission: 

Remote Manipulator System 

The Remote Manipulator System consists of a large external arm which, in con- 
junction With certain payload supporting equipment, is capable of deploying, 
retrieving and operating on payloads weighing as much as 65.000 !bs. The system 
IS an electromechanical device. 15.2 meters (50 ft) long, having shoulder, elbow 
and wrist joints along with an end effector The manipulator is cor ' o’ led from the 
aft crew station on the Flight Deck through direct vision complemented by a closed 
circuit television system with cameras mounted on the manipulator arm and in the 
Cargo Bay. The Shuttle Orbiter has baselined one Remote Manipulator System 
mounted on the left side longeron of the Cargo Bay. 

CXjring non-EVA periods, the Rerrx)te Manipulator System can remove payloads 
from the Cargo Bay and deploy them in a stabilized condition by the use of special 
guideways and retention devices. Stabilized payloads can also be retrieved for 
return-to-Earth or on-orbit sen/icing. Unique payload servicing requirements, 
however, may require the addition of payload-provided, special purpose end effec- 
tors. 

When used to assist the EVA crewmembers, the Remote Manipulator System 
may perform one or more of the following useful functions. 


^ THE REMOTE MANIPULATOR 
SYSTEM Is available to assist EVA 
crewmembers In the transport and 
positioning of large payload 
components during the orbital 
assembly process and provides a 
ready translation path between 
Orbiter and payload. 


• It can effect multiple transfers of equipment between the EVA work area and the 
replacement equipment stowage area. 

• Equipped with handrails, it can be used by the EVA crewmember as a transla- 
tion path to remote areas on the payload or Orbiter that require servicing 

• The attached lights can be used to supply additional lighting at the work area, 
and the attached closed circuit TV camera can a»d in payload inspection tasks 
and in task coordination with the other Orbiter crewmembers and with the 
ground 

Tools, Restraints, Ancillary Equipment 

To perform equipment maintenance, repair and replacement, the EVA 
crewmember requires ceitain tools, tethers, restraints and portable workstations 
A standard orf-the-shelf tool set will be available for use m supporting EVA 
payload operations These tools will be kept in the NASA ground inventory and 
flown as required for each payload Any payload-unique tools required will be fur- 
nished by the payload user A primary design goal, however, will be to design the 
payload components to be cost effective by allowing standard f 'ASA- supplied 
hand tools to be used tor the-r servicing 

The portable workstation will be the crewmember’s restra n .g ptal*orm while 
performing EVA tasks and will provide foot restraints, stowage for *' ols. tethers, a 
portable light and other ancillary equipment The workstation may attach directly to 
the payload, to f Drbiter structure or even to the Remote Manipulator System m 
supporting various EVA tasks Designers requiring EVA workstations for their 
payloads will either build their own workstations per NASA specifications, or make 
use of any existing portable workstation (s) that is part of the NASA Orbiter baseline 
support equipment inventory 
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Handrails, crew restraints and adequate lighting will be available to the EVA 
crew to traverse safely to and from the ivorkstation and payload. However, crew 
mobility and restraint provisions designed onto or into the payload as well as 
any special external or internal payload lighting fixtures must be payload pro> 
vided and self sufficient. 

The payload designer is encouraged to purchase and use standard, NASA* 
specified “universal** or “multimission*’ EVA support hardware where oossible 
in order to miniinlze EVA crew training, operational requirements and cost. 

Manned Maneuvering Unit 

With the Manned Maneuvering Unit, a propulsive backpack device, an EVA 
crewmember can reach areas beyond the Cargo Bay he could not reach other 
wise. The unit, a modular device stowed in the Cargo Bay and readily attached 
to the Extravehicular Mobility Unit, can be donned, doffed and serviced by a 
single crewmember as needed during an EVA period 

Since the Manned Maneuvering Unit has a six-degree-of-freedom control 
authority, an automatic attitude-hold capability and electrical outlets for such 
ancillary equipment as power tools, a portable light, cameras and instrument 
monitoring devices, the unit is quite versatile and adaptable to many payload 
task requirements. 

Moreover, since the unit need not be secured to the Orbiter by tethers or 
other restraining devices, the crewmember can use it to “fly" unencumbered to 
berthed or free-flying spacecraft work areas, transport cargo of moderate size 
such as might be required for spacecraft servicing on orbit and retrieve small, 
free-flying payloads which may be sensitive to Orbiter thruster perturbation and 
contamination (the unit’s own low-thrust, dry. cold gas nitrogen propellant 
causes minimal disturbance with no adverse contamination). In future applica- 
tions, such as in-space assembly of large structures, the EVA crewmember can 
use the unit to easily position himself for supervising and inspecting automated 
techniques or manual asserrioly When the Manned Maneuvering Unit is flown 
to support payloads, its weight and volume wilt be allotted to payloads 


MANNED MANEUVERING UNIT 
OPERATIONS in the near vicinity of the 
Orbiter allow a cloae-up inspection of 
payload components which are beyond 
the envelope of the Cargo Bay and 
reach of the Remote Manipulator 
System. 




EARLY MANNED MANEUVERING UNIT CONCEPTS 




m Oyi‘TH€ -WINDOW VIEW OE SHUTTtE OB8ITER 

CARGO BAY EVA DREBATIONS Thi^ EVA crew 
established operational capabilities tested support 
epyipmeet and vaNdaled procedural technipues m 
accompbsbmg payload mission ob|ectm>s 




EVA Capabilities 

Given adequate restraints, working volume and compatible man 
machine interfaces, the EVA crewmembers can duplicate almost any 
task designed for manned operation on the ground. 

The following typical EVA tasks demonstrate the range of EVA oppor- 
tunities available to the payload designer 

• Inspection, photography and possible manual override of vehicle 
and payload systems, mechanisms and components 

• Installation, removal or transfer of film cassettes, material samples, 
protective covers, instrumentation and launch or entry tie-downs 

• Operation of equipment, including tools, cameras and cleaning 
devices 

• Cleaning of optical surfaces 

• Connection, disconnection and storage of fluid and electrical umbili- 
cals 

• Repair, replacement, calibration and inspection of modular equip- 
ment and instrumentation on the spacecraft or payloads 

• Deployri lent, retraction and repositioning of antennas, booms and 
solar panels 

• Attachment and release of crew and equips' nt restraints 

• Performance of experiments 

• Cargo transfer 

These EVA applications can demechanize the operational task and 
thereby reduce design complexity (automation), simplify testing and 
quality assurance programs, lower manufacturing costs and improve the 
probability of task success 


Shuttle EVA Timeline 


IBHIiDu 1 

irfNtallM j 
1 IMWl , 

k-rflhik* A. 

^ .pi. 

KVA uaor&tiona (6 hra maximum) 

— 
Post EVA 
operations 
(1 5 hrs) 


KhuUle program providoe 

Payload options 

^2 prebroathing (3 hrs) 

Two 6-hour (max). 1 or 2 man 
EVAS por flight 
» EVA crow traimrtg 
Remote Manipulator Byatem 
EVA support 

Support oguipmeot (tools, 
reatramta. ligMe, TV. etc.) 

• Additional EVA consumables 

• Right specific EVA crew training 

^ Spectoi Remote Mampuletpr 
System end effectors 

• Special suppart eqolpmofit 
3 Manned Menouveru^g Unit 




Skylab EVA 

|Aission Syccess^ 



The Skylab EVA opefations exertiphfy 
some ot the possibiitties Shuttle payload 
EVAs, On 'Skylab, 6 EVAs csnsisting.of 20 
man-houis of outside-the-vehicle operations 
were planned to satisfy objectives lor retrieval 
and replenishment of solar astronorny film 
data and particle sample co.iection ttevices. 
However, the loss of a meteoroid shield, the 
loss of one solar array panel and the jamming 
of the reroainiRg array pane! on the Orbital 
VVorksh® ffisulted in a total of 1 0 EVAs in- 
volwng 82,5 m^-houfs. During the 1 0 EVAs, 
. ajl planned preiaunGh objectives were com- 
*pteted. Further, 13 in-fllaht repair tasks and 
18 *addli{ipnal i^itsion objectives were 
accoftiplished. As the adjacent tables illuS' 
trate. these EVA tasks varied in complexity as 
well as in their contribution to overall mission 
success. 


■k SICf LAS -m 


InstallMion 

• JkpDllo Tete^ope youPt film packs 

• "Saif' sinshade material sample 

• Micromfiliritt particle colleetiofi 6m'\m 
m l^agnitQ^heric particle eolation 

;• ''Pansar* sunshade material simples 
'4 'Twm^pole'* sunshade material ampits 
^ Thermal control coating and sh^fd rmk 
samples 

• Cosmic ray experiment, detector module 

Retrieval Only 

m Airlock mocfyle meteoroid cc^r sar®lp 

• Apollo Telescope fyloiint cover plile 

• EVA comrmjilcations orf^card 


# Atmcsphr-ic efiperrme^#! c^rations 

# C^mi Kohout^ contanmoition measurfruanl 
ip^d ptm^rnphic dccurf^emiii#i 

# Ccmiil Kohoutek 1ar~yltfivi^ 
artalysis 

# 16n« motion pict^Jfe ..hologr^if 

# 36mm still photograptiy 

# Extension of Apollo felesc^e Mount oerdir 
boom 
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EVA Cost 
Effectiveness 

An an* ^sts fecently competed by NASA on Shuttle 
EVA opportunities established that cost-eftecjive. p'o- 
grarrsnatic benefits do result from the use of EVA in 
payload systems design This study considered the 
followinc categories of EVA operations; planned routine, 
planned maintenance and unscheduled malfunction 
{remedial. Design and operations costs of a representa- 
tive sarr^ling of automated Shuttle baseline payloads 
were compared with the costs of the same payloads 
when designed for EVA operations. The EVA-onented 
concepts developed in the study were derived from the 
baseline concepts and maintained mission and program 
objectives as well as basic configurations. The approach 
permitted isolation of cost saving factors associated 
specifically with incorporation of EVA into a variety of 
payload designs and operations 

The technic^ of feeding the EVA design data into a 
special design, development and production computer 
program and the extrapolation of this technique over the 
current Shuttle payload traffic model resulted in a net sav- 
ings potential of millions of dollars for NASA and United 
States Civilian payloads for planned routine EVA opera- 
tions. 

Further, designing planned maintenance EVA 
capability into the same representative payloads and 
then extrapolating over all payloads and users, resulted in 
additional multi-million dollar savings due to elimination 
of automated servicing equipment. 

And last but far Ucm least, the component malfunction 
potential for each of these representative payloads was 
analyzed and compared with prelected Shuttle EVA 
remedial capabilities; through the same extrapolation 
process, this analysis, when applied over the entire 
payload spectrum, resulted m a further reaping of ctollars 
saved through the use of unscheduled EVA. 

These study results can only add credibility to a tact 
demonstrated empirically by NASA during previous space 
ventures; EVA properly designed into a payload system 
can contribute significantly to mission succe.s ■— and 
save valuable science dollars for the user as well. 



EVA Crew Training 

The Space Shuttle operational launch schedule mil place new and 
arduous demands on the NASA crew iratning program. During each of 
the years 1965 and 1 966. NASA laurtched five Gemini spacecraft At the 
peak of the lunar surface exploraticm m 1%9, there were iom 
Satym/Apollo launches At the peak of the Space Shuttle operational 
pro^am (19B4-88). NASA anticipates launching as many as 60 flints a 


Orbite fli^t crew each week citified for specific mission oPiectives, 
Obviously, this will require an efficient, well disciplir>ed training pro- 
gram ~ one that allows a crewmember to accumulate a wide variety of 


# be in command of the flight and be responsible tor the 


# — will be second m command of the ovefait space vehicle operations 
and be equivalent to the Commander m proficiency He will be the second 
crevirmember for EVA operations. 

# liiteloii Bp&cimMt — will be profiaent m payload and e>iperiment 
(^rations with a knowledge of Orbiter and payload systems He will be the 


crewmember expertise m usmg the Shuttle Extravehicular Mobility Unit, the 
Ofbifer EVA^relafed systems and the physical required to operate 
these systems. 

• iqiflit Irtlnlfii framing required to enable accomp/rshmenf 


after the crewmember has been assigned to a specific flight 
# UMiirHfig trakilng — training for the crewmember who has previously 
flown a similar mission and required to regarn or mamtam knowieOge of 
flight specific EVA systems, tasks and physical skills 


Development of required crewmember EVA skills in the "advanced" ana 
"flight specific" training categories begins in the classroom.. The classroom 
session may address sucfi subiects as EVA operations and framing philosophy, 
procedural techmc^es or payload system operatioris- its goal is to achieve a 
level of knowledge that is prerequisite to tear -ng operational skills. 

EVA operational skills are developed and perfected m a variety of vehicular 
mockyps and training facilities at the Johnson Space Center Using these, the 
crew becomes familiar with the EVA working environment and able to 



develop payload operations techniques, efficient use of the EVA support equip- 
ment and crew procedures tasks required to do the payload EVA job Training 
devices employed in this operational skill development may include the full- 
size Obiter “one-g ’’ mockup, the Orbiter unoerwater neutral buoyancy (zero-g) 
trainer, the altitude chamber, the Extravehicular Mobility Unit/Airlock trainer 
and the various Remote Manipulate. System and Manned Maneuvering Unit 
part- and full -task simulators 

Supplier and User Training Responsibilities 

To achieve flight crew readiness for any given payload EVA mission 
requires, from the conception of EVA requirements to the actual in-flight 
achievement of the payload objectives, a coordinated Shuttle pro- 
gram/payioad user effort. To this end, the Shuttle program accepts the 
following responsibilities for crew training in EVA payload operations: 

• To provide the training required to prepare a crewman to perform EVA in a 
deep space environment m support of planned, unscheduled or contingency 
payload operations. 

• To provide the Orbiter one-g. neutral buoyancy. Extravehicular Mobility 
Unit/ Air lock. Remote Manipulator System and Manned Maneuvering Unit 
trainers 

• To provide a standard complement of basic Orbiter training hardware. i e.. 
handtools, tethers, workstations, foot restraints, handrails, etc 

• To provide the detailed crew procedures required to support each training 
exercise 

In turn, the Shuttle program will require the payload user to accept the 
following responsibilities. 

• To provide the initial set of payload system oper»^iing procedures to serve as 
the basis for detailed crew procedures development 

• To provide payload- specific training articles that have a direct EVA interface. 
Depending upon the EVA task requirements, one-g and neutral buoyancy 
training articles could be required The fidelity will be suitable to the task, 
more critical crew interface tasks will require higher fidelity training articles 

• To provide specra/ payload handling and support tools and equipment not m 
the standard NASA inventory 

• To provide special Remote Manipulator System end effectors required for 
payload EVA support 

• To provide payload requirements for a Manned Maneuvering Unit 

Dollars and Sense 

At this point the Shuttle “user” should recognize several potential 
monetary advantages of a payload system designed and built around 
established EVA operational guidelines. First, an EVA system can allow 
significant design simplifications saving dollars otherwise needed tor 
automation Consequently, specialized crew training in complex hard- 
ware IS reduced, minimizing or eliminating “flight specific" training re- 
quirements. Also, as a result of their “advanced" training, which is free 
to the user, Orbiter crewmembers assigned to a specific payload mis- 
sion will be able to accomplish many standardized EVA tasks. By using 
as many of these standardized EVA tasks as possible in the design of 
his system, the user can save additional traming dollars 




A Payload EVA Mission Profile 


Program Featuros 


Even on the dearest of days and nights, the atmospheric envelope encasing the Earth significantly (degrades 
astonomical ODservetion. In attempts to gaze through it. the astrommer finds the sight distorted and blurred. 

The Space Telescope, to be edited in the early 1 980’s, will transport the astronomer's vision beyond the Earth's 
hazy shroud, e itahllshing an orbital ofc^rvatory position about 270 nautical miles above its surface. 

f rom there, the telescope will be able to penetrate deep space, even to the outer fringes or ^e universe With* 
out the erKximbfarce of an atm^':)heftc veil, astronc^ers will be able to do the following: 

# Study two newly discoveif d very powerful and very con!rover$>al deep space radio energy sources — quasars and pulsars 

# locate and study :s -* collapsed former stars having extremely powerful gravitatforrai fields 

# Evaluate tfie process .tar formation 

# Monitor almost and surface phenomena of the piar^ts within our own solar system — including the Earth 

# Provide new ** ^notheses on the origin and the destiny of the universe 

A diffrac' n- limited telescc^ system with a 2,4 meter diameter primary mirror, the Space Telescope is com* 
prised of "hree major assemblies: The Optical Telescope Assembly containing the aperture and lens mechanisms, 
the S- litic In: Iruments packages containing individual experiment electronics and optics and the Support 
Sy.^em Mochjie providing the '^ttitude control and data-handling and transmission devices. Primary electrical 
power for the assemblies is trovreted by solar panels, complemented by batteries for dark-side Earth orbital opera- 
tos. The Space Telesr pe is being designed for a 15*year operational lifetime, which will include periodic on- 
orbit servicing rnp r iintenance through EVA and occasional retrieval and deorbit for ground refurbishment 
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EVA Mission Operations 


EVA will be used tor periodic replacement of iife^hmited or malfynctionmg components ar^d for updating of in- 
strument packages locurren* slate-of^the-art equipment with concurrent visual inspection of suspected prc^iem 
areas 

A typical orbital servicing EVA rmssion would consist of the following segments; 

# I uuncn. ?e*^d€."’^us and capture ^■' The Shuttle (>t)«tei launched from Kr-inecfv Space Center tfs orti c^?cuian/ed. systems 
cfmMm out and ofOitai ad|us|rrteet madr^tof rende>x:us the Space le?esj;^c:^^e F<^?owr^ren<3ie^<^^^4san^^ pmodof 
stafionHeep^ng. the !eiesi:ope is captured utHc^»ng the neniote rdun^puiatrc System 

# Berthing — Alter capture and statisiuration, the manjpuiatnr entpiaces the teie^cc^^e vertcaiiy m the Qfi?aer Cargr-: Ba^ The 
telescope systems art then tcwtied down ih phiparation fn? planned f vA ma?nttnarct r^erancns- 

t§ planned EVA ^mmtmmce — Afte^^ a requirtd penod ot On rweafnmg an guard against getting the imn<h " durmg Eva 
v^hiL, at a lower prtssurei the Mission Specialist and pdot don tnm Ewhir/^^^hcuVe Mr>hii^ty Unds They men enter, sea^ ana 
deprg?ssuru?e the Airicck and eWd Tnid theCargoBay to hegiothe-^irstof hvoB'Hai^ EVAs ■m vicin4v ot me. Space 
the crew configures the r^i’dahie workstatmn arvi anc:i(iary suppled equipment tor me first niodyie repiacen^ent tasA Suppma 
System Modyte components and ScmMc imtrumenis mrxJuits are reroved me Space lem$cw^^ replacement aems 
are then unstowed and inserted The Payload Spec?aimi ■moncro% and ccriroinates^ mese actii^ities from the ah crew station 
me Flight Deck using visual, TV and panel display aids dynen EVA citations for mt first day are completed, me crew restciws 
trie si^pon eauipment, returns to ar^d enters me Airr-ck The EVA mmmtm at Aulick repressyn^aiion Tne second oay's EVA 
activities will be simiiarty conducted 

dei*3i1ure 

op^ective cir ' tir refum ■ to- Farm ^ 





Pursuit 

Man has only begun to realize his achievement poten- 
tial in meeting the scientific and environmental 
challenges above his planet Extravehicular Activity has 
been shown to be one effective means of capitalizing on 
this potential Other methods ..re available to meet ex- 
periment task objectives Automated techniques and solo 
Remote Manipulator System utilization are viable means 
of meeting specific payload orbital operations require- 
ments But. as m the case of EVA. each method has :ts 
limitations, operational constraints and relative cost- 
effectiveness The payload designer must be thoroughly 
familiarized with the various modes of task accomplish- 
ment in order to arrive at the best solution for application 
to the payload, one that is economical by design and 
reliable in operation. 

Within the Johnson Space Center Crew Training and 
Procedures Division, the EVA Systems Section provides 
liaison with the payload community for experiment EVA 
operations development Engineers in this section have 
multiprogram EVA experience which enables them to 
consult with interested payload principal investigators 
and designers and to assist them in determining the EVA 
potential for their payload and in optimizing its use. 

In addition to providing EVA operations consultation, 
the EVA Systems Section publishes the JSC Shuttle EVA 
Description and Oes/gn Criteria document (ref 1 ) The 
purpose of this document is to provide engineering per- 
sonnel and payload principal investigators involved in 
EVA design, planning, operations and training with the 
definition of Orbiter EVA provisions, equipment and 
operations along with hardware design requirements and 
capabilities of the EVA crewmembers 

For Orbiter/payload interface information, the payload 
designer is further directed to the Johnson Space Center 
Space Shuttle System Payload Accommodations 
document (ref. 2) which describes the capabilities of the 
Space Shuttle System to accommodate payloads and 
defines the interfaces between the Space Shuttle System 
and the Shuttle payloads 
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Figuie 1 - EVA growth within previous NASA manned space programs 
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